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Who is afraid of dynamical scattering?
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''Structural analysis cannot be done by electron diffraction because of the dynamical scattering''. ''Electron diffraction violates extinctions''. ''Electron microscopy introduces artifacts.'' These are just a few of the remarks we regularly hear when discussing with some hardcore X-ray crystallographers. Actually some of the arguments are true! Electron microscopy CAN introduce artifacts and electron diffraction DOES violate extinctions. Nevertheless we will try to convince the audience that electron microscopy is able to do detailed structure analysis by combining information from reciprocal space with information from real space. Also dynamical scattering is no longer an immense problem. When information is available about the exact crystal orientation with respect to the electron beam and the thickness of the sample can be determined independently, modern computers and sofware packages can now perform dynamical calculations within seconds or minutes.The power of electron diffraction mainly results from the fact that the electron -matter interaction is about 10 000 times stronger than the X-ray -matter interaction. This means that electron diffraction can be obtained from nanometer small areas and therefore it is a local technique, contrary to X-ray diffraction. Actually both techniques are very complementary rather than competitive. We will consider a few examples to illustrate the power of electron diffraction/microscopy. A first one is Pb2Fe2O5, a perovskite based structure with a complicated incommensurate superstructure. X-ray diffraction only indicates the ''probable'' presence of a superstructure, while electron diffraction suggests the presence of unusual shear planes in the perovskite structure. High resolution imaging provides evidence of the shear planes, but does not allow to locate the positions of the Pb and Fe cations. In the STEM mode however the Pb positions are clearly identified. A combination of the different techniques allows to propose a structural model for such complicated incommensurate structures. A similar example is Sr4Fe6O13-x; a complex structure where different superstructures are formed depending on the exact oxygen content. In Sr 0.9 Mn 3 (O,F) 6 the basic cell is a complex tunnel structure, and the electron diffraction patterns show satellite reflections indicating an incommensurate composite structure with two different repeat periods along the direction of the tunnels, one for the Sr-and one for the octahedral sublattice. This composite aspect passed XRD undetected, which moreover pointed towards tetragonal symmetry. A local investigation with TEM showed that the symmetry is not higher than monoclinic. 
